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Abstract 
We report on ongoing research to develop a design 
theory for classes of information systems that allow for 
work practices that exhibit a minimal harmful impact 
on the natural environment. We call such information 
systems Green IS. In this paper we describe the 
building blocks of our Green IS design theory, which 
develops prescriptions for information systems that 
allow for (1) belief formation, action formation and 
outcome measurement relating to (2) environmentally 
sustainable work practices and environmentally 
sustainable decisions on (3) a macro or micro level. 
For each element, we specify structural features, 
symbolic expressions, user abilities and goals required 
for the affordances to emerge. We also provide a set of 
testable propositions derived from our design theory 
and declare two principles of implementation. 
 
 
1. Introduction  
 
The scholarly information systems (IS) discipline 
has been challenged to provide an understanding how 
information systems can contribute to environmentally 
responsible human activity [1, 2]. It is contended that 
information systems are a key resource in assisting 
individuals, organizations, governments, and society to 
transform towards environmental sustainability, and 
the IS discipline has started to systematically explore 
the role that information systems provide might play 
[1, 3, 4]. 
In response to this call, recent years have seen an 
increasing number of studies that examined the role of 
IS for environmental sustainability. The studies to date 
broadly fall into two categories: abstract and 
substantive. Abstract-level studies have, for instance, 
investigated factors that influence adoption of (any 
type of) Green IS [e.g., 5, 6]. Substantive-level studies 
have conceptualized requirements for some type of 
Green IS, such as energy systems [2], or examined 
specific systems for specific environmental challenges 
such as energy consumption [7], greenhouse gas 
emissions [8] or specific organizational initiatives [e.g., 
4, 9]. 
Both types of studies are important, but it appears 
that most green IS research to date is substantive-level 
in nature. The limitation is that substantive-level 
studies develop models that pertain to specific cases 
only [e.g., 4].  
We aim to develop a new, prescriptive, abstract-
level theory about Green IS. In particular our objective 
is to develop a new design theory that informs designs 
principles for the development of a class of 
information systems, which we call Green IS, as the set 
of information systems that assist organizations to 
become more environmentally sustainable. 
In this paper, we describe our ongoing research 
towards such theory. We discuss the building blocks of 
our design theory, that is, we describe principles of 
form and function, justificatory knowledge, testable 
propositions and principles of implementation [10]. We 
proceed as follows: first we review the literature on 
Green IS. Then we briefly describe relevant kernel 
theory that underpins the development of our design 
theory. We then report on the elements of our design 
theory in detail, before we describe emergent 
propositions and implementation strategies. We 
conclude with an outlook to future research. 
 
2. Green IS Literature 
 
As the future of our ecosystem and society is 
dependent on our ability to limit or ideally reverse 
human-initiated environmental degradation and the 
effects of global climate change, environmental 
sustainability issues have come to the societal and 
governmental forefront.  
In responding to increased social, cultural, and 
legislative pressures that expand the responsibility of 
firms to increase attention to environmental concerns 
[11], chief executives are increasingly – reportedly up 
to 60 percent [12] – turning to IT-based systems as a 
solution to assist organizations in transforming to more 
sustainable entities. Information systems have been 
argued to be the greatest force for productivity 
improvement in the last half century [2], and there is 
great hope that such systems can also help with the 
global environmental challenge, primarily because they 
have been the driver of change in the last half-century 
[13]. 
Yet, the problem is that information systems 
themselves contribute to the environmental 
sustainability challenge in a number of ways [14]:  
 
1) IT-based systems in themselves are contributing to 
environmental problems (e.g., by consuming vast 
amounts of electricity, placing heavy burdens on 
power grids and contributing to greenhouse gas 
emissions, which most people don’t realize). 
2) The Hardware and software that compose 
information systems also pose significant 
environmental problems during production and 
disposal, in addition to use. 
3) The existence of “Green IT” solutions such as 
energy efficient server farms cannot solve the 
environmental challenge because such solutions 
depend on widespread adoption, and faithful 
appropriation se for environmental practices. For 
example, an energy efficient desktop PC will still 
generate up to 1.5 tons of carbon dioxide a year if 
left on all the time [15]. 
 
In response to these challenges, “Green IS” has 
emerged as an area of information systems research 
that examines the possibilities of information 
technology-based systems to make significant 
contributions to reducing greenhouse gas emissions 
and mitigating the effects of global climate change and 
other environmental problems [13, 16]. They key 
assumption is while information technology creates an 
environmental load due to the electricity required for 
its operation and the problem of disposing of obsolete 
hardware, innovative information systems can also be 
used to reduce environmental problems by allowing 
process and practices to change. The key allure of 
information systems in this regard is their envisaged 
ability to assist individuals and organizations to make 
better, that is, environmentally sustainable decisions, 
and to enable and effectuate environmentally 
sustainable work practices rather than environmentally 
unsustainable ones. 
Still, the field of Green IS research is still 
emerging. A review published in December 2013 
showed that the vast majority (29 out of 30) of relevant 
research articles describe conceptual or analytical 
studies as opposed to design or impact studies [17]. For 
instance, Butler [9] conceptualized Green IS activities 
such as sensemaking and decision-taking as responses 
to institutional forces. Watson et al. [18] analyzed 
empirically information needs in four environmental 
projects, and Molla et al. analyzed antecedents of 
Green IT readiness [5] and Green IT beliefs [19]. Of 
course, these and other studies [e.g., 4, 7, 9] provide 
much-needed theoretical and empirical knowledge 
about Green IS. However, what remains notably absent 
to date is design knowledge [2, 17]: How do we build 
information systems that allow organizations to 
perform environmentally sustainable work practices 
and make environmentally sustainable decisions? 
This is not to say that no design research on Green 
IS has been done. The literature reports on some Green 
IS prototypes, viz., instantiated artefacts, such as open-
source systems for energy data management [20], a 
greenhouse gas emission tracking system for logistics 
processes [8], or an index system for green supplier 
evaluation [21]. These papers contribute substantive-
level design knowledge through the situated 
implementation of artefacts but they are not presented 
or developed in a way that the design knowledge 
becomes more abstract, complete and mature and 
where they could be termed design theory [22]. Our 
ambition is to take this step. 
Regarding Green IS design theory, in 2014, two 
papers were presented at IS conferences that sketch the 
ongoing development of a design theory for an 
information systems for sustainability reporting [23], 
and that identifies requirements for an information 
system to manage energy consumption [24]. Both 
studies provide much-needed design knowledge but 
also correspond to what we called substantive-level 
research: they identify specific requirements for a 
specific type of Green IS design theory. They are thus 
providing what Gregor and Hevner label level 2 
contributions through nascent design theory [22]. Our 
ambition is now to develop a level 3 contribution by 
means of an abstract-level design theory that identifies 
key requirements for a class of Green IS that would 
subsume these and other specific types of Green IS. 
We believe abstract-level design theorizing for Green 
IS is a fundamental step in the Green IS research 
stream because it allows examining a still ill-defined 
problem space that does not yet have established and 
mutually agreed design practices and adding 
prescriptive new knowledge how the problem space 
might be addressed through substantive-level theory 
and, of course, instantiated artefacts. 
 
3. Kernel Theory 
 
Design theories are based on kernel theories that 
govern design requirements [25]. To understand how a 
class of information systems can allow organizations to 
perform environmentally sustainable work practices 
and make environmentally sustainable decisions, we 
build our design theory on two kernel theories: one, the 
Belief-Action-Outcome framework, to examine how 
organizational behaviors are formed; and two, 
Affordance theory, to understand how technology can 
influence organizational behaviors. We briefly review 
key concepts of each theory. 
 
3.1. Belief-Action-Outcome framework 
 
The Belief-Action-Outcome framework [3] 
suggests that organizational behaviors are an outcome 
of belief and action formation on a macro and a micro 
level. Belief formation captures how psychic states 
(beliefs, desires, opportunities, etc.) about the natural 
environment are formed. On the macro level, these 
include the ways an organization coordinates and 
divides labor and how the organization defines 
environmental expectations of its agents. These could 
include, for instance, the managerial interpretation of 
environmental issues in light of corporate identity [26]. 
On the micro level, belief formation captures 
environmentally-relevant attitudes and norms and 
beliefs. For instance, individual environmentalism is 
dependent on ecological worldviews, awareness of 
consequences and ascription of responsibility [27].  
Action formation describes how psychic states 
about the natural environment translate to actions. On 
the macro level, this includes actions taken by an 
organization to affect the actions taken by its agents. 
For instance, organizations deploy information systems 
to allow for sensemaking of environmental issues and 
use enterprise social networks to democratize 
sustainability information as well as critical 
environmental decisions amongst employees [4]. On 
the micro level, action formation describes what is 
done by individuals to improve environmentalism of 
behaviors. For instance, individuals may choose to use 
web portals that encourage energy consumption 
minimization by setting individual goals [7], or they 
may choose to delocalize work practices by relying on 
file sharing and conferencing systems rather than 
physical travel [4]. 
Outcomes describe what the consequences of the 
actions are, on a macro and/or a micro level. 
Originally, the Belief-Action-Outcome framework [3] 
defines outcomes as the functioning of organizations 
(or other social systems). For the purposes of our 
design theory, we differentiate environmentally 
sustainable functioning into two core elements, viz., 
practices and decisions. Environmentally sustainable 
work practices are those business operations enacted 
by organizations or individuals that exhibit a minimal 
harmful impact on the natural environment. For 
instance, individuals may engage in sales meeting with 
clients using videoconferencing systems, which is 
environmentally a more sustainable practice than 
traveling to the client and meeting in person [4]. 
Environmentally sustainable decisions are those 
choices made by organizations or individuals that are 
characterized as having a better impact (typically less 
negative) impact on the natural environment than an 
alternative decision option. A simple example could be 
the choice of carbon offsetting a business flight at an 
extra cost [28], or the choice of using black and white, 
duplex printing over colored single-side printing [4]. 
 
3.2. Affordance theory 
 
Affordances describe the possibilities for goal-
oriented action afforded to specified user groups by 
technical objects such as information systems [29]. 
They emerge from by material properties existent in 
information systems but they have to be perceived 
before they can be actualized [30]. Perceiving an 
affordance does not necessarily mean that the user 
must actually realize the offered action possibility [31]. 
The realization of affordances depends on the 
symbol expressions of the technology as well as users’ 
abilities and action goals. Symbolic expressions 
describe how possibilities for action are communicated 
by the material properties of the system [29]. For 
instance, the Windows key on PC keyboards featuring 
the Windows logo conveys that the start menu can be 
opened. 
Often, symbolic expressions act as signs for the 
designers’ intentions for the system; however in some 
cases symbolic expressions emerge through the 
interpretation of users – intended or not. Users perceive 
and interpret symbolic expressions depending both on 
their action-goals and their abilities for use. In the 
mentioned example of the Windows key, the relevant 
action possibility communicated has first to be learned 
by novice users [32]. 
 
How the interpretation of symbolic expressions 
leads to the emergence of functional affordances, that 
is, action possibilities depends on users’ abilities and 
goals. Abilities can act as constraints that limit what 
can be done with an object. Goals determine the ends 
for which users seek means to complete a task. For 
instance, Seidel et al. [4] report that affordances for the 
reduction of paper consumption offered by a new 
printing system depended on users’ education and 
information disclosure about new environmental goals 
at work. 
These concepts from affordance theory provide 
fundamental kernel theory to describe classes of Green 
IS. They suggest that to design Green IS an 
understanding is required about 
 
1) the symbolic expressions of information systems 
that communicate environmentally relevant 
functional affordances, 
2) the potential environmental action goals of users, 
and  
3) the required abilities to act on the technological 
objects. 
 
3.3. Integrating both theories 
 
Both kernel theories can be integrated to inform a 
unified framework for design. The Belief-Action-
Outcome framework informs the level of operation 
(macro or micro) and the scope of operation (belief 
formation, action formation and outcome assessment) 
and in turn provides a conceptualization of potential 
principles of function [10]. However, it remains silent 
about principles of form, that is, the properties, 
functions, features or attributes of a technological 
object, or a class of technological objects, to inform 
these operations. These elements are provided by 
affordance theory, which postulates that systems need 
to provide material properties to allow for affordances 
to emerge, and that such affordances need to be 
communicated through symbolic expressions. In turn, 
this allows differentiation of (a) which affordances are 
required for belief formation, action formation and 
outcome assessment on either the macro or micro level, 
and (b) how these affordances are communicated 
through appropriate symbolic expressions. 
 
4. An Abstract-level Design Theory for 
Green IS 
 
Our ambition is to develop new, abstract-level 
design theory for a class of information systems that 
can be labeled Green IS. In describing this theory we 
follow the anatomy of eight components of design 
theory as advocated by Walls et al. [25] and Gregor 
and Jones [10]. We describe these, in turn. 
 
4.1. Purpose and Scope 
 
The purpose of our design theory for a class of 
green IS is to give an abstract representation of, and 
prescriptions for, the development of types of 
information systems that assist individuals and 
organizations to become more environmentally 
sustainable. We define environmental sustainability as 
the outcomes of organizational actions at the micro or 
macro level that manifest as (1) environmentally 
sustainable work practices or (2) environmentally 
sustainable decisions. Our design theory stipulates that 
information systems belong to the class of Green IS if 
they provide form and function to support belief 
formation, action formation and/or outcome 
assessment as they relate to these two elements of 
environmental sustainability. 
The scope of our design theory is set at an abstract, 
class-level rather than the substantive, type-level. 
Ontologically [33, 34], our theory therefore is not 
concerned primarily with specific information systems 
as existing, material things but instead with the 
grouping of information systems that share a set of 
common properties in general, which will be defined 
in our theory below as the principles of form and 
function and which in characterize the class of 
information systems that share these properties as 
Green IS. 
The representation offered by the theory is more 
general and abstract instead of more specific and 
nascent. The scope of the theory thus encompasses all 
kinds of green information systems, both those already 
theorized [23] or developed [8] and those imagined and 
potential. 
 
4.2. Constructs and Principles of Form and 
Function 
 
Figure 1 provides an abstract representation of the 
core constructs of our design theory, distinguished into 
principles of function and principles of form. It also 
provides examples of systems that provide relevant 
affordances that embody the stipulated principles of 
function. For example, the principle of function “action 
formation” on a micro level could be provided by an 
information system that provides work virtualization 
affordances (such as computer-assisted virtual 
engineering tools [35]). For some of the examples, an 
asterisk marks examples of “green IS affordances” that 
were suggested by Seidel et al. [4]. The remaining 
examples are fictitious and serve illustration purposes 
only. 
Being an architecture for a design theory for 
information systems as technological objects, we differ 
from Walls et al. [25] somewhat in that our framework 
does not specify meta-requirements for user abilities 
and user goals that are relevant to the discussion of 
affordances. This is because these properties relate to 
affordance actualization [36] from the interaction with 
Green IS as technological objects, not from the design 
of these objects for these affordances.  
The architectural representation of our Green IS 
design theory in Figure 1 is conceptual and abstract to 
fit our chosen level of the theorizing but also to allow 
examination of any kind of Green IS substantive-level 
design theory or artefact within the scope of the class-
level architecture. 
The key meta-requirement that our architecture 
stipulates is that three functions must be performed by 
Green IS, these being belief formation about 
environmental sustainability, action formation for 
environmental sustainability, and outcome assessment 
of environmental sustainability. Each of these 
functions can operate at the micro (individual) level, 
the macro level (organization) or both. Importantly, at 
either level, each function can correspond either to 
environmentally sustainable practices (in terms of their 
assessment, performance or attitude formation) or to 
environmentally sustainably decisions (in terms of 
their review, selection or sensemaking). 
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Figure 1: Constructs of the Green IS Design Theory, with exemplary potential design instantiations 
 
The “Function” column in our architecture (Figure 
1) specifies how belief formation, action formation and 
outcome assessment for decisions and practices must 
be supported by information systems in order to belong 
to the class of Green IS. For example, on a micro level, 
belief formation for environmentally sustainable 
practices concerns the development of 
environmentally-relevant attitudes such as ascription of 
responsibility and awareness of consequences [27]. As 
a second example, outcome assessment of 
environmentally sustainable decisions on a macro level 
concerns functionality of systems to allow for review 
of organizational-level decisions in light of green 
indicators. 
Our design architecture in Figure 1 further 
postulates as the principles of form that each of the 
functions can be designed through the appropriate 
combination of material properties and symbolic 
expressions. In turn, the principles of function at either 
the macro or micro level can be achieved by the 
provision of environmentally relevant functional 
affordances. 
Being a class-level theory, we note that any kind of 
Green IS can operate at any one, or several, level of 
operations and can encompass one or many scopes of 
operation. To illustrate this, we discuss one existing 
instantiated Green IS as an example: the carbon tracker 
system [8]. 
In our architecture, the carbon tracker system [8] 
classifies as an instantiation of a system that operates at 
the outcome assessment macro-level. It assists the 
assessment of the environmental sustainability of some 
work practices (here: road transportation processes) by 
providing functional affordances, amongst others, for 
data environmental indicator data analytics and 
information diffusion. In this particular instantiation, 
relevant material properties of the technological system 
include on-board diagnostics and sensor networks, to 
mention just two. Symbolic expressions include, for 
instance, map metaphors. 
As this example serves to show, the instantiation of 
principles of form and function in any or even between 
any kind of Green IS may vary. This is an element of 
artefact mutability in our design theory that is provided 
for through affordance theory, and which we discuss 
next. 
 
4.3. Artifact Mutability 
 
Artifact mutability is covered in our design theory 
through the premises of material properties and 
symbolic expressions that define the emergence of 
functional affordance. Our theory stipulates the meta-
requirement for any kind of Green IS artefact to 
provide environmentally relevant functional 
affordances at the micro or macro level. Yet, it 
provides some degree of freedom regarding the design 
choices of form and function through which these 
affordances can be provided. 
Mutability on a class-level, at which our theory 
operates, is different from mutability of instance-level 
design theory, such as that of a relational database 
structure as discussed in [10]. Specifically, the choices 
of (a) relevant material properties in which 
environmentally relevant functional affordances are 
vested, and (b) suitable symbolic expressions to 
communicate the action possibilities for either 
environmentally sustainable practices or decisions 
provide degrees of freedom to the designer such that, 
in principle, different material properties can be the 
basis for an affordance, and any one affordance can be 
communicated through different symbolic expressions. 
For example, consider an information system with one 
material property (an algorithm to track greenhouse gas 
emissions of individuals’ actions at work). This 
property could be implemented with two different 
symbolic expressions (e.g., through a weekly graphical 
report, or via a real-time diagnostic tool such as a 
widget). These two expressions offer different action 
possibilities – one would allow for weekly monitoring 
and ex-post reflections whereas the widget would 
allow for run-time adjustments of work behaviors. 
Figure 1 provides several examples of selected 
material properties (e.g., workflow engines or social 
networking technologies), and also selected forms of 
communicative possibilities through different symbolic 
expressions (e.g., action wizards, newsfeeds or traffic 
light systems). Thereby, our design theory recognizes 
that an affordance (say, output management 
affordances) can, in theory, be provided by systems 
that faithfully combine relevant material properties 
(such as configuration and controlling features [4]) 
together with an appropriate symbolic expression to 
visually communicate the intended action possibilities. 
For instance, in [4] this affordance was communicated 
through a visual representation on the corporate 
intranet. By way of example, one could also imagine 
the affordance to be communicated through messaging 
services (say, regular text messages to the mobile 
phones of users). 
Affordance theory further stipulates that artifact 
mutability should be considered in dependence of 
specified user groups [29], their abilities and goals. 
Therefore, any kind of Green IS may be adapted to 
provide required functional affordances through 
different combinations of material properties and 
symbolic expressions in light of their abilities to 
receive and interpret different types of symbolic 
expressions. For instance, one might imagine that 
Green IS indeed for digital native user groups [37] use 
symbolic expressions such as infographics or mobile-
friendly videos whereas Green IS for digital 
immigrants may choose to peruse more traditional 
symbolic expressions such as graphs and tables. 
 
4.4. Testable Propositions and Principles of 
Implementation 
 
Propositions and implementation principles of our 
design theory derive primarily from the justificatory 
knowledge provided through the two kernel 
frameworks that inform our theory. Both frameworks 
are already well-grounded in empirical Green IS 
research, which lends further support for both fertility 
and validity of our proposition building. For example, 
hypotheses about green IT belief formation drawn from 
the Belief-Action-Outcome framework were confirmed 
in a survey of IT professionals [19]. Affordances 
required for sustainable practicing (i.e., action 
formation) and organizational sensemaking (i.e., belief 
formation) were identified in an interpretive case study 
of a large software company [4]. 
On basis of the two kernel theories and their 
accumulated empirical insights We postulate three 
main propositions regarding the development of (any 
kind of) Green IS. Our first proposition relates to the 
scope of operation of any kind Green IS as an 
instantiated artefact: 
 
P1a. Any Green IS instantiation needs to operate at 
the level of belief formation, action formation, 
or outcome measurement. 
P1b. Green IS instantiations will be more effective if 
they operate at the level of belief formation, 
action formation, and outcome measurement 
rather than one of the levels only. 
 
Our second proposition concerns the effectiveness 
of any kind Green IS as an instantiated artefact in 
dependence on the level of operation:  
 
P2a. Any Green IS instantiation needs to operate at 
least at the macro or the micro level of 
organizations. 
P2b. Any Green IS instantiation will be more 
effective if they operate at both the macro and 
micro level rather than one level only. 
 
Our third proposing concerns the ability of Green 
IS instantiations to provide effective utility (in the 
sense of assisting organizations to become more 
environmentally sustainable). The logic for this 
proposition derives mainly from affordance theory. 
 
P3a. To provide effective utility, any Green IS 
instantiation requires the provision of 
actualizable environmentally relevant functional 
affordances at either the macro or micro level. 
P3b. In any Green IS instantiation, environmentally 
relevant functional affordances need to be 
designed such that required material properties 
are accompanied by suitable symbolic 
expressions appropriate for the intended user 
groups. 
 
4.5. Principles of Implementation 
 
Concerning the processes by which the design 
theory can be brought into being in the form of 
instantiated artefacts, we focus on principles that allow 
derivation of implementation guidelines for any kind of 
Green IS from our class-level architecture (Figure 1). 
Recall, our design theory stipulates two levels of 
operation (macro or micro) and three possible scopes 
of operation (belief formation, action formation and 
outcome assessment) for Green IS artefacts. Both share 
sequential interdependencies such that (1a) macro level 
operations of Green IS depend on micro level 
operations, and (2) outcome assessment provides a 
basis for action formation; and belief formation 
depends on the evaluation of consequences of action 
formation and outcome assessment. Our 
implementation principles, therefore, are principles of 
complexity reduction in artefact instantiation: 
 
I1. Build Green IS that operate at the micro level 
first, then the macro level, then at the 
intersection. 
I2. Build Green IS that allow for outcome 
assessment first, then action formation, then 
finally belief formation. 
 
We note that these two implementation principles 
only concern the reduction of complexity in developing 
new systems. They are by no means exhaustive. Other 
implementation principles could be envisaged, for 
example, that stipulate sequential order of 
implementation provided some partial implementations 
already exist. 
 
5. Discussion 
 
In this paper we defined the core building blocks 
for a design theory that specifies a class of Green 
Information Systems, defined as information systems 
that allow organizations to perform environmentally 
sustainable work practices and make environmentally 
sustainable decisions. 
Table 1 summarizes the design theory in terms of 
the structural components of the anatomy of design 
theories [10]. Importantly, the class of systems 
characterized by our theory has explicit goals of 
affording environmentally sustainable practices and 
decisions. It allows designer to specify and implement 
systems that are true to the label “Green IS”. With this 
explicit focus and its requirements, systems in this 
class differ from others that are also associated with 
being “green”. Notably, we prescribe that “Green IS” 
systems must adhere to the purpose, scope, form and 
functionality set out in this paper. This differentiates 
such systems from others with environmental purposes. 
For example, software systems in general might be 
construed such that environmental sustainability 
impacts become non-functional requirements that are 
being considered, prioritized and perhaps implemented 
[38]. These systems may generate positive first, second 
or third-order impacts yet do not belong to the class of 
Green IS we prescribe unless they also meet the 
requirements set out in this paper. 
 
Table 1 
Components of the Green IS Design Theory 
Purpose 
and scope 
To provide prescription for the design of 
a class of information systems that allow 
organizations to perform environmentally 
sustainable work practices and make 
environmentally sustainable decisions 
Constructs Environmentally sustainable work 
practices, environmentally sustainable 
decisions, belief formation, action 
formation, outcome measurement, 
symbolic expression, material properties 
Principles 
of form 
and 
function 
Following the belief-action-outcome 
framework we define three key functions 
of a class of Green IS: belief formation, 
action formation, and outcome 
measurement. These purposes can 
operate at the macro and/or micro level. 
Following affordance theory we stipulate 
two principles of form: Information 
systems must contain material properties 
that allow for environmentally relevant 
functional affordances; and these must be 
communicated clearly through relevant 
symbolic expressions. 
Artifact 
mutability 
Any one type of Green IS can vary 
material properties and symbolic 
expressions alongside the three principles 
of function, in dependence on user 
abilities and goals. 
Justifi-
catory 
knowledge 
The design theory builds on the belief-
action-outcome framework [3] and 
affordance theory [29, 30]. 
Testable 
pro-
positions 
We derived three core propositions from 
our kernel theories about level of 
operation, scope of operation, and 
effective utility of Green IS artefacts. 
Principles 
of imple-
mentation 
We suggested two principles that allow 
identification of a sequential order of 
artefact development of any kind of 
Green IS. 
Expository 
instan-
tiation 
We do not provide an instantiation of our 
design theory. The theory is set at a class-
level and therefore cannot be directly be 
instantiated. However, in section 4.2 map 
an existing instantiation [8] to our 
architecture to demonstrate how 
substantive design theories or 
instantiations can correspond to our 
abstract-level theory. 
 
We believe our Green IS design theory meets 
progress criteria suggested for such theories [39]. 
Utility is provided because our architecture is useful 
for classifying existing Green IS artefacts and 
substantive-level design theories. Its purpose is also 
specified through testable propositions. Internal 
consistency is provided through the integration of our 
two kernel theories and through the clear prescription 
of principles of forms and functions. External 
consistency is demonstrated, in part, by providing 
examples on the basis of both existing Green IS 
artefacts [8], design theories [23] and empirical studies 
[4], as well as through examples (such as those in 
Figure 1) that relate to instantiations that do not yet 
exist. Being a class-level design theory, our theory also 
provides broad purpose and scope. Evaluation of the 
simplicity of our design theory will be the onus of 
fellow colleagues; however, we believe we have 
specified our theory in a relatively parsimonious 
manner. 
Finally, regarding fertility (fruitfulness of new 
research findings), we believe our theory provides for 
two design science research knowledge contributions: 
invention and exaptation [22]. The theory accounts for 
prescriptive guidelines allowing the invention of novel 
instantiations of information systems as new solutions 
about the formation of environmentally sustainable 
beliefs, actions and/or outcomes. It allows for such 
inventions for beliefs, action and/or outcomes that do 
not yet exist or are not yet understood. 
The theory also contributes to exaptation: It allows 
for the development of Green IS for beliefs, actions 
and/or outcomes that already exist or that we already 
understand. Examples include, for instance, systems 
that assist individuals in forming environmental 
sustainability beliefs such as awareness of 
consequences and ascription of responsibility [27], or 
systems that allow individuals to enact 
environmentally sustainable behaviors such as output 
management and delocalization [4]. 
 
6. Conclusion 
 
In reviewing the contributions to date and detailing 
future research, we note the limitations of our research-
in-progress. Most notably, our theorizing remains to 
date at the level of theoretical rules and predictions. 
Two core elements remain outstanding: First, the 
development of an expository instantiation, to 
demonstrate instantiation validity and to explore 
artifact instantiation space, complexity, cost and 
medium [40]. Second, the empirical evaluation of the 
theory or its instantiation, to gauge utility of the 
artefact [41] and to evaluate the propositions inherent 
in our theory (see Table 1). Both are activities we are 
currently progressing toward. 
Despite these boundary conditions, we believe our 
research will provide a substantial and original 
contribution to design knowledge in green IS, which 
has been notably absent to date [2, 17]. We are 
constructing our design theory such that it operates at 
an abstract, class-level rather than substantive, type-
level. While this limits its specificity, it also allows for 
generality and broad scope [42]. In particular, we 
envisage our design theory to account for existing 
substantive design theories such as those in-
development for sustainability reporting [23] and 
energy consumption management [24]. Beyond, our 
theory also purports to identify kinds of Green IS 
design theories that have not yet been formulated let 
alone instantiated. Our blueprint in Figure 1 gives 
some examples for potentially relevant functional 
affordances that could characterize an information 
system as belonging to the class of Green IS. Of 
course, being a design theory, our construction of it 
does not guarantee its validity, and its propositions and 
implementation principles require further design-
oriented experimentation as well as well as empirical 
observation. Still, through the abstract-level theory 
building exercise, we provide a kernel component that 
allows for (a) a better analysis of the problem space, 
(b) artefact design, as well as (c) technology evaluation 
[43]. 
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